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(57) ABSTRACT 

Methods and apparatus for receiving a telemetry signal With 
a receiver that is moveably disposed Within a drillstring. In 
certain embodiments, the system comprises a surface mod 
ule coupled to the upper end of a drillstring, an upper module 
detachably connected to the surface module, and a loWer 
module moveably disposed Within the drillstring. The loWer 
module is coupled to the upper module by an eXtendable 
cable. A telemetry signal receiver is disposed on said loWer 
module, Which also includes a tractor assembly for moving 
the loWer module through the drillstring. 
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PIPE MOUNTED TELEMETRY RECEIVER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not Applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable. 

FIELD OF THE INVENTION 

[0003] The present invention relates generally to methods 
and apparatus for receiving doWnhole telemetry data. More 
speci?cally the present invention relates to a telemetry 
receiver mounted Within the drill pipe and selectively locat 
able at a position beloW the drill ?oor. 

BACKGROUND 

[0004] Modern petroleum drilling and production opera 
tions demand a great quantity of information relating to 
parameters and conditions doWnhole. Such information typi 
cally includes characteristics of the earth formations tra 
versed by the Wellbore, along With data relating to the siZe 
and con?guration of the borehole itself. The collection of 
information relating to conditions doWnhole, Which com 
monly is referred to as “logging”, can be performed by 
several methods. In conventional Wireline logging, the drill 
string is removed from the Wellbore and a probe containing 
selected instrumentation is loWered into the Wellbore on a 
Wire that supports the instruments and provides a direct 
communication link to the surface. 

[0005] It is often desired to collect data during the drilling 
process While the drill string is in the Wellbore, thus alloWing 
the driller to make accurate modi?cations or corrections as 
needed to optimiZe performance. Designs for measuring 
Wellbore conditions and formation parameter during drilling 
have come to be knoWn as “measurement-While-drilling” 
(MWD) or “logging While drilling” (LWD) techniques. 
While distinctions betWeen MWD and LWD may exist, the 
terms MWD and LWD often are used interchangeably. For 
the purposes of this disclosure, the term MWD Will be used 
With the understanding that this term encompasses both the 
collection of formation parameters and the collection of 
information relating to the movement and position of the 
drilling assembly. 
[0006] Data gathered by MWD tools is typically transmit 
ted to the surface by sensors or transducers located at the 
loWer end of the drill string. While drilling is in progress, 
these sensors continuously or intermittently monitor 
selected drilling parameters and formation data and use 
some form of telemetry to transmit the information to a 
detector located at the surface. There are a number of 
telemetry systems in the art that seek to transmit information 
regarding doWnhole parameters up to the surface Without 
requiring the use of a physical connection, such as a Wire. 

[0007] Acoustic telemetry is one of the systems used for 
MWD applications and operates by creating acoustic signals 
that travel to the surface along the drill string or through the 
?uid in the Well. The acoustic telemetry signal is received at 
or near the surface using an accelerometer, or some similar 
device that is sensitive to motion. When acoustic telemetry 
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is attempted through the drill pipe, each pipe joint acts as a 
re?ector of acoustic radiation. The net effect of all these 
re?ections is the creation of a comb-like structure of pass 
bands and stop bands Where the range of frequencies of any 
of the pass bands is fairly narroW. The combined effect of a 
narroW frequency band and multiple re?ections causes 
nodes and anti-nodes to be distributed along the pipe, Where 
the signal is strongest at a node and Weakest at an anti-node. 

[0008] The transmission of data can be negatively affected 
by pulse spreading, distortion, attenuation, modulation rate 
limitations, and other disruptive forces, such as the ambient 
noise in the drill string. The largest source of ambient noise 
in the drill string is the drilling rig. Thus, receivers located 
at or near the surface are subjected to high levels of ambient 
noise generated by the drilling rig. These high levels of noise 
can interfere With the reception of telemetry signals and 
often require additional ?ltering or other processing of the 
received signals before useful analysis can be performed. 

[0009] Therefore, While receiving telemetry signals at the 
surface is an important aspect of MWD or LWD processes, 
the inherent noise of the drilling rig often makes the surface 
one of the least desirable locations for placing a receiver. 
Accordingly, there remains a need to develop telemetry 
signal receiving methods and apparatus that overcome cer 
tain of the foregoing dif?culties While providing more 
advantageous overall results. 

SUMMARY OF THE PREFERRED 
EMBODIMENTS 

[0010] The embodiments of the present invention are 
directed to methods and apparatus for receiving a telemetry 
signal With a receiver that is moveably disposed Within a 
drillstring. In certain embodiments, the system comprises a 
surface module coupled to the upper end of a drillstring, an 
upper module detachably connected to the surface module, 
and a loWer module moveably disposed Within the drill 
string. The loWer module is coupled to the upper module by 
an eXtendable cable. A telemetry signal receiver is disposed 
on said loWer module, Which also includes a tractor assem 
bly for moving the loWer module through the drillstring. 

[0011] In one embodiment, a Wellbore telemetry system 
comprises a surface module coupled to the upper end of a 
drillstring, an upper module detachably connected to the 
surface module and disposed Within the drillstring, a loWer 
module moveably disposed Within the drillstring and 
coupled to the upper module, and a telemetry signal receiver 
disposed on said loWer module. The loWer module further 
comprises a tractor assembly adapted to move the loWer 
module through the drillstring. A detachable electrical con 
nector couples the surface module to the upper module, 
Which further comprises a cable reel, Wherein a cable is 
spooled onto the cable reel and coupled to the loWer module 
and the upper module. 

[0012] In an another embodiment, a method for receiving 
telemetry signals comprises disposing a receiver array 
Within a drillstring, moving the receiver array Within the 
drillstring to improve reception of telemetry signals, and 
relaying the received signals to a data analysis system. The 
receiver array is disposed on one or more tractor assemblies 
adapted to move the array Within the drillstring. The method 
further comprises disposing an upper assembly in the drill 
string, Wherein the receiver array is coupled to the upper 
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assembly by a cable; connecting a surface module to the 
upper end of the drillstring; and detachably connecting the 
upper assembly to the surface module. The received signals 
are relayed from the receiver array through the cable to the 
upper assembly, from the upper assembly to the surface 
module, and from the surface module to the data analysis 
system. 

[0013] In another embodiment, a method for using a 
telemetry receiver system comprises installing a telemetry 
receiver system on a drillstring. The telemetry receiver 
system comprises a surface module coupled to the upper end 
of a drillstring, an upper module detachably connected to the 
surface module and disposed Within the drillstring, and a 
loWer module moveably disposed Within the drillstring and 
coupled to the upper module. The loWer module comprises 
a receiver. The method further comprises moving the loWer 
module Within the drillstring to a location optimiZing the 
reception of telemetry signals and relaying telemetry signals 
from the receiver to a data analysis system through the upper 
module and the surface module. 

[0014] Thus, the present invention comprises a combina 
tion of features and advantages that enable it to overcome 
various shortcomings of prior devices. The various charac 
teristics described above, as Well as other features, Will be 
readily apparent to those skilled in the art upon reading the 
folloWing detailed description of the preferred embodiments 
of the invention, and by referring to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] For a more detailed description of the preferred 
embodiment of the present invention, reference Will noW be 
made to the accompanying draWings, Wherein: 

[0016] FIG. 1 illustrates a schematic elevation vieW shoW 
ing a pipe mounted telemetry receiver; 

[0017] FIG. 2 illustrates a top vieW of the receiver of FIG. 
1; and 

[0018] FIGS. 3a-3e illustrate drilling operations With a 
pipe mounted telemetry receiver. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] In the description that folloWs, like parts are 
marked throughout the speci?cation and draWings With the 
same reference numerals, respectively. The draWing ?gures 
are not necessarily to scale. Certain features of the invention 
may be shoWn exaggerated in scale or in someWhat sche 
matic form and some details of conventional elements may 
not be shoWn in the interest of clarity and conciseness. The 
present invention is susceptible to embodiments of different 
forms. There are shoWn in the draWings, and herein Will be 
described in detail, speci?c embodiments of the present 
invention With the understanding that the present disclosure 
is to be considered an eXempli?cation of the principles of the 
invention, and is not intended to limit the invention to that 
illustrated and described herein. It is to be fully recogniZed 
that the different teachings of the embodiments discussed 
beloW may be employed separately or in any suitable 
combination to produce desired results. 

[0020] In particular, various embodiments described 
herein thus comprise a combination of features and advan 
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tages that overcome some of the de?ciencies or shortcom 
ings of prior art telemetry systems. The various character 
istics mentioned above, as Well as other features and 
characteristics described in more detail beloW, Will be 
readily apparent to those skilled in the art upon reading the 
folloWing detailed description of preferred embodiments, 
and by referring to the accompanying draWings. 
[0021] Referring noW to FIG. 1, one embodiment of a 
telemetry receiver system 10 is shoWn disposed in a pipe 12. 
System 10 includes surface module 14, upper module 16, 
and loWer module 18. Each module 14, 16, and 18 has one 
or more ?uid paths 15 alloWing ?uid to be circulated through 
the pipe. Surface module 14 comprises a body 20 including 
a pipe connection 22 and support frame 24. An electrical Wet 
connector 26 is suspended from support frame 24. Cable 28 
eXtends from support frame 24 and provides a communica 
tions link to a data analysis system. Cable 28 may eXtend 
through a pipe Wall to a transmitter on the outside of the unit 
or may eXtend to a rotating transformer that is ?Xed to the 
sWivel and provides communication With the data analysis 
system. 
[0022] Upper module 16 includes base 30 supporting an 
electrical Wet connector 32 and a bobbin or reel 34 support 
ing a cable 36. Reel 34 preferably includes a level Wind 
apparatus that controls the Winding of cable 36 onto and off 
of the reel. In the current conteXt bobbin and reel may be 
used interchangeably to describe the component of upper 
module 16 on Which cable 36 is stored and Wound to and 
from. In some embodiments, upper module 16 may include 
a tractor assembly or anchor assembly to control the location 
of the upper module Within pipe 12. 

[0023] LoWer module 18 includes tractor assembly 38 
supporting interface 40 and accelerometer array 42. Inter 
face 40 includes an electronics module and any electrome 
chanical components required to operate tractor assembly 38 
and enable communication With array 42. Tractor assembly 
38 has tracks 44 pushed against pipe 12 by spring 46 and 
serves to hold loWer module 18 in place Within the pipe. 
Tractor assembly 38 provides traction Within pipe 12 but 
also preferably retracts to release tracks 44 from the pipe. 
Tracks 44 are preferably motoriZed so as to move loWer 
module 18 up and doWn pipe 12, as desired. 

[0024] Tractor assembly 38 provides suf?cient force to 
hold loWer module 18 in position When ?uid is being 
circulated doWn through pipe 12 and to move the assembly 
upWard through the pipe When ?uid is being circulated 
doWnWard. In certain embodiments tractor assembly 38 may 
include a safety braking system to prevent the descent of the 
assembly into pipe 12 should tracks 44 unexpectedly release 
from the Wall of the pipe. 

[0025] Surface module 14 connects to the upper end of 
pipe 12 through connection 22. Upper module 16 is sup 
ported by and electrically coupled to support frame 24 by 
electrical connectors 26 and 32. Cable 36 is connected to 
interface 40. Thus, communication betWeen the data analy 
sis system and accelerometer array 42 is along cable 28, 
through connectors 26 and 32, and through cable 36 to 
interface 40, Which is coupled to accelerometer array 42. 
This communications link provides direct, tWo-Way com 
munication betWeen accelerometer array 42 and the data 
analysis system. 
[0026] Referring noW to FIGS. 3a-3e, a sequence of 
events is shoWn illustrating the use of telemetry system 10 
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during drilling operations. A signal generating tool is dis 
posed Within the Wellbore on drill string 50. This signal 
generating tool may transmit acoustic signals along drill 
string 50, Within the drilling ?uid (mud pulse telemetry), or 
any other doWnhole-to-surface communication method. In 
FIG. 3a, telemetry system 10 is shoWn disposed Within drill 
string 50, When the upper end 52 of the drill string is above 
drill ?oor 54. Surface module 12 is connected to the upper 
end 52. Surface module 12 is connected to upper module 14, 
Which is connected to loWer module 16. From this initial 
con?guration, a signal is given to the loWer module 16 to 
disconnect from upper module 14 and move doWnWard 
Within drill string 50, as shoWn in FIG. 3b. 

[0027] As loWer module 16 moves aWay from upper 
module 14, cable 36 provides communication betWeen the 
modules. LoWer module 16 can move up or doWn Within 
drill string 50 in order to optimiZe reception of telemetry 
signals traveling up the drill string or through the Wellbore. 
In some embodiments, loWer module 16 moves to a position 
beloW drill ?oor 54 in order to reduce the noise generated by 
the surface drilling equipment. In the preferred embodi 
ments, a group of sensors is used to enhance signal reception 
and noise rejection in order to improve and optimiZe the 
signal to noise ratio. 

[0028] For example, tWo or more of the accelerometers or 
transducers in the array can be operated so as to discriminate 
betWeen upgoing and doWngoing acoustic energy and uti 
liZed in accordance With US. Pat. No. 4,590,593, Which is 
hereby incorporated by reference herein. In addition, the 
loWer module 16 can be located such that the array is located 
at an antinode of acoustic radiation coming from doWnhole. 
Further, the moveable loWer module 16 alloWs for the 
location to be adjusted to a position Where the telemetry 
signal Will be the strongest and noise from the drilling rig 
can be minimiZed. 

[0029] As drilling progresses and upper end 52 approaches 
drill ?oor 54, loWer module 16 is moved back up drill string 
50 to engage upper module 14, as shoWn in FIG. 3c. A 
command is given to disengage upper module 14 from 
surface module 12. This command, and other communica 
tion once upper module 14 is separated from surface module 
12, may be transmitted acoustically, and received by array 
42, or via an electrical or electromechanical signal. FIG. 3a' 
illustrates that once upper module 14 has been engaged by 
loWer module 16 and disengaged from surface module 12, it 
is loWered doWn drill string 50 by loWer module 16. Surface 
module 12 is then disconnected from drill string 50. As 
shoWn in FIG. 36, additional drill pipe 56 is then connected 
to drill string 50 and surface module is reconnected to the 
neW upper end 52 of the drill string. Lower module 16 then 
moves upper module 14 back to upper end 52 so that the 
upper module can reconnect to surface module 12 and 
reestablish the initial position as shoWn in FIG. 3a. 

[0030] While preferred embodiments of this invention 
have been shoWn and described, modi?cations thereof can 
be made by one skilled in the art Without departing from the 
scope or teaching of this invention. The embodiments 
described herein are eXemplary only and are not limiting. 
For eXample, the relative dimensions of various parts, the 
materials from Which the various parts are made, and other 
parameters can be varied, so long as the hydraulic retention 
system and apparatus retain the advantages discussed herein. 
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Accordingly, the scope of protection is not limited to the 
embodiments described herein, but is only limited by the 
claims that folloW, the scope of Which shall include all 
equivalents of the subject matter of the claims. 

What is claimed is: 
1. A Wellbore telemetry system comprising: 

a surface module coupled to the upper end of a drillstring; 

an upper module detachably connected to said surface 
module and disposed Within the drillstring; 

a loWer module moveably disposed Within the drillstring 
and coupled to said upper module; and 

a telemetry signal receiver disposed on said loWer mod 
ule. 

2. The Wellbore telemetry system of claim 1 Wherein said 
loWer module further comprises a tractor assembly adapted 
to move said loWer module through the drillstring. 

3. The Wellbore telemetry system of claim 1 further 
comprising a detachable electrical connector coupling said 
surface module to said upper module. 

4. The Wellbore telemetry system of claim 1 Wherein said 
upper module further comprises a cable reel. 

5. The Wellbore telemetry system of claim 4 further 
comprising a cable spooled onto the cable reel and coupled 
to said loWer module and said upper module. 

6. A method for receiving telemetry signals comprising: 

disposing a receiver array Within a drillstring; 

moving said receiver array Within said drillstring to 
improve reception of telemetry signals; and 

relaying the received signals to a data analysis system. 
7. The method of claim 6 Wherein the receiver array is 

disposed on a tractor assembly adapted to move the array 
Within the drillstring. 

8. The method of claim 6 further comprising: 

disposing an upper assembly in the drillstring, Wherein 
the receiver array is coupled to the upper assembly by 
a cable; 

connecting a surface module to the upper end of the 
drillstring; and 

detachably connecting the upper assembly to the surface 
module. 

9. The method of claim 8 Wherein the received signals are 
relayed from the receiver array through the cable to the 
upper assembly, from the upper assembly to the surface 
module, and from the surface module to the data analysis 
system. 

10. A method for using a telemetry receiver system 
comprising: 

installing the telemetry receiver system on a drillstring, 
Wherein the telemetry receiver system comprises: 

a surface module coupled to the upper end of a drill 
string; 

an upper module detachably connected to the surface 
module and disposed Within the drillstring; and 

a loWer module moveably disposed Within the drill 
string and coupled to the upper module, Wherein the 
loWer module comprises a receiver; 
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moving the lower module Within the drillstring to a 
location optimizing the reception of telemetry signals; 
and 

relaying telemetry signals from the receiver to a data 
analysis system through the upper module and the 
surface module. 

11. The method of claim 11 further comprising: 

moving the loWer module into engagement With the upper 
module; 

detaching the upper module from the surface module; 

moving the loWer module and upper module doWnWard 
Within the drillstring; 

removing the surface module from the drillstring; 

adding an additional length of drill pipe to the drillstring; 

connecting the surface module to the top of the drillstring; 

moving the loWer module and the upper module upWard 
through the drillstring; 

Jul. 21, 2005 

attaching the upper module to the surface module; 

moving the loWer module Within the drillstring to a 
location optimiZing the reception of telemetry signals; 
and 

relaying telemetry signals from the receiver to a data 
analysis system through the upper module and the 
surface module. 

12. The method of claim 11 Wherein said loWer module 
further comprises a tractor assembly adapted to move the 
loWer module through the drillstring. 

13. The method of claim 11 further comprising a detach 
able electrical connector coupling the surface module to the 
upper module. 

14. The method of claim 11 Wherein the upper module 
further comprises a cable reel. 

15. The method of claim 14 further comprising a cable 
spooled onto the cable reel and coupled to the loWer module 
and the upper module. 

* * * * * 


